Immunoreactive antigens recognized in serum samples from mice intranasally immunized with Porphyromonas gingivalis outer membrane vesicles.
Outer membrane vesicles (OMVs) of the periodontopathic bacterium Porphyromonas gingivalis contain a wide range of virulence factors including lipopolysaccharide (LPS), fimbriae and gingipains. We have recently reported strong immunogenicity of OMVs using an intranasal vaccine mouse model. In the present study, we performed sub-immunoproteome analysis of OMV-immunized mouse serum samples from six different mice in order to identify immunodominant antigens. The combination of two-dimensional (2D) gel electrophoresis and mass spectrometry analysis identified OMV proteins of 53 spots on a 2D map, and it was notable that OMV proteins were largely distributed within a low pH range, in marked contrast to the ubiquitous distribution of outer membrane proteins. Western blot using the six serum samples after 2D electrophoresis revealed that all showed immunoreactivity to some diffuse signals at extremely low pH, which was similar to the distribution of immunoreactive signals when the A-LPS antibody was used. Mass spectrometry analysis also demonstrated that the signals corresponded to a wide range of virulence factors including A-LPS-modified proteins such as gingipains. Absorption of serum with LPS resulted in a dramatic reduction of immmunoreactivity. We conclude that LPS and A-LPS-modified proteins in OMVs carry immunodominant determinants and eventually elicit P. gingivalis-specific antibodies in mice.